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Purpose: This study aimed to investigate the prevalence of nocturia according to the 
International Continence Society (ICS) definition in Turkish women and to determine 
the associated risk factors and the correlation of other voiding symptoms with nocturia. 
Materials and Methods: A prospective epidemiological study was carried out by use 
of self-reported questionnaires in 4,250 reproductive-aged women from January 2013 
to May 2013. The International Consultation on Incontinence Questionnaire-Short 
Form and a questionnaire developed by the researchers according to the ICS were ad- 
ministered to define nocturia and other lower urinary tract symptoms. Other physical, 
reproductive, and health characteristics were also recorded concurrently. 
Results: Overall, 1,636 women were included in the final analyses. The women had an 
average age of 34.4±5.26 years. The overall prevalence of nocturia was 34.7% (567 of 
1,636 women). Women with nocturia were older (p < 0.001), had a higher body mass 
index (p=0.026), and had more children (p < 0.001). Nocturia occurred more fi-equently 
in women with a history of nocturnal enuresis (p < 0.001). Three or more pregnancies, 
3 or more deliveries, and age > 40 years were significant risk factors for nocturia. We 
also found that other lower urinary tract symptoms correlated significantly (p < 0.001) 
with nocturia. 

CondvisicHis: Although the prevalence of nocturia is higher with increasing age, young- 
er adults are also affected. Nocturia may cause sleep disorders, mood disturbances, re- 
duced quality of life, and distractibility. Thus, even if one void nightly causes a patient 
to experience bother, nocturia should be queried about and should be treated if neces- 
sary according to the cause of the disease. 
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INTRODUCTION 

Whereas nocturia was previously viewed as only a part of 
lower urinary tract symptoms (LUTS), recently, nocturia 
has been evaluated as a specific symptom and has been 
studied by researchers on the basis of its etiology and 
consequences. Furthermore, nocturia has become a com- 
mon urologic problem rather than just a clinical symptom 
that affects quality of life. Although some definitions have 
been described before, the International Continence 
Society (ICS) offered the first standardization of nocturia 



terminology in 2002. According to the ICS, nocturia is de- 
fined as the complaint of needing to wake at night one or 
more times to void [1,2]. 

Prevalence estimates vary owing to methodological dif- 
ferences, the age range considered, and the definition of 
nocturia used. Additionally, overall rates of nocturia prev- 
alence may have been misleading in some previous studies 
because the age distribution of the sample was not equal. 
The estimated prevalence of nocturia varies from approx- 
imately 20% to 44% due to one or more voids in younger 
women [2]. 
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The first aim of this article was to investigate the preva- 
lence of nocturia according to the ICS definition in re- 
productive-aged Turkish women in order to emphasize the 
prevalence of nocturia in younger women. Limited in- 
formation is available on this age group in the literature. 
The second aim was to determine the risk factors asso- 
ciated with nocturia. The researchers also analyzed the 
correlation of other voiding symptoms with nocturia. 

MATERIALS AND METHODS 

With Institutional Review Board approval, a cross-sec- 
tional, epidemiological study was carried out in re- 
productive-aged women from January 2013 to May 2013 
in Ankara, the capital and second largest city of Turkey. 
A questionnaire developed by researchers and the 
International Consultation on Incontinence Questionnaire- 
Short Form (ICIQ-SF) were distributed to the mothers of 
4,250 primary school children. The participants completed 
the forms at their homes. Three days later, the ques- 
tionnaires were collected from the schools. Data were col- 
lected by self-administered questionnaire. The study con- 
sisted of 10 randomly selected primary schools in Ankara. 

The questionnaire consisted of essentially two parts. In 
the first part, the researchers collected information from 
the Turkish validated form of the ICIQ-SF questionnaire 
[3] . The second part of the study was prepared to analyze 
the physical, reproductive, and health characteristics; his- 
tory of nocturnal enuresis (NE); and urinary character- 
istics of the women (Appendix). The questions regarding 
the urinary features of the participants were quoted from 
the Bristol Female Lower Urinary Tract Symptom Index, 
which was validated by Gokkaya et al. [4] . Furthermore, 
the researchers performed a pilot study with a developed 
questionnaire in a relevant group. Frequency was defined 
as more than seven voids per day, urgency was defined as 
the complaint of a sudden desire to pass urine, and nocturia 
was defined on the basis of the ICS definition as mentioned 
above [1] . Urge urinary incontinence was determined as a 
result of the ICIQ-SF questionnaire [5]. Probable over- 



Table 1. Comparison of women with and without nocturia 



Variable 


Nocturia 
Yes(n=567) No (n=l,067) 


p-value^ 


Age (y) 






0.0001 


Mean±SD 


35.09±5.58 


34.03±5.05 




Median (range) 


35 (23-49) 


34 (20-49) 




Body mass index (kg/m^) 






0.026 


Mean±SD 


25.62±4.15 


25.24±4.26 




Median (range) 


25 (17-40) 


25 (17-39) 




No. of children delivered 






0.0001 


Mean±SD 


2.33±0.87 


2.11±0.74 




Median (range) 


2 (1-5) 


2 (1-5) 





SD, standard deviation. 
^Mann Whitney U Test. 



active bladder was presumed on the basis of the subjects' 
answers to the questionnaire. 

Participants who did not fully complete the ques- 
tionnaire (n=304), had entered menopause (n=ll), were 
pregnant or had given birth during the previous 3 months 
(n=12), or had a self-reported comorbidity, such as car- 
diovascular diseases (n=3), diabetes mellitus (n=9), or hy- 
pertension or had used antihypertension drugs or diuretics 
(n=7), were excluded from the study. 

Results were reported as the mean±standard deviation 
or as frequencies and percentages. Statistical analysis of 
the clinical data between the two groups consisted of 
Student t-tests for parametric data and Mann- Whitney 
U-test analysis for nonparametric data. In addition, Fisher 
exact and chi-square tests were used to compare catego- 
rical data. The significant precipitating factors for nocturia 
were reported with their prevalence and odd ratios. 
Additionally, logistic regression analysis was performed to 
examine the independent effect of each variable on 
nocturia. Statistical analysis was performed by using 
PASW Statistics 18.0 (SPSS Inc., Chicago, IL, USA), and 
the level of significance was established at the 0.05 level 
(2-sided). 

RESULTS 

A total of 4,250 questionnaires were distributed. Of those, 
1,982 questionnaires (46.6%) were completed, and 1,636 
(38.5%) reproductive-aged women were included in the fi- 
nal analyses. 

The women in the sample had an average age of 34. 4± 
5.26 years (range, 20-46 years). Women with nocturia were 
older (35.09±5.58 years vs. 34.03±5.05 years, p=0.0001), 
had a higher body mass index (BMI) (25.62±4.15 kg/m^ vs. 
25.24±4.26 kgW, p=0.026), and had more children 
(2.33±0.87 vs. 2.11±0.74, p=0.0001) (Table 1). 

The overall prevalence of nocturia was 34.7% (567 of 
1,636 women). When nocturia was defined as two or more 
voidings per night, the prevalence of nocturia was 12.8% 
(210 of 1,636 women). The prevalence of nocturia increased 
with age, BMI, number of pregnancies, and number of chil- 
dren delivered. More than three pregnancies, more than 
three deliveries, and age > 40 years were significant risk 
factors for nocturia. The distribution of nocturia preva- 
lence according to age, BMI, number of pregnancies, and 
number of children delivered is shown in Table 2. 

One hundred twenty-eight women had a history of NE 
enuresis, and nocturia occurred more frequently in women 
with a history of NE (p=0.0001). The researchers also found 
that other LUTS correlated significantly (p< 0.001) with 
nocturia, and 76.2% of women with overactive bladder re- 
ported nocturia (Table 3). 

Women with nocturia were older and had a greater num- 
ber of pregnancies than did women without nocturia. 
Nocturia also occurred more frequently in women with a 
history of NE. However, BMI and number of children deliv- 
ered were not significant risk factors for the presence of noc- 
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V cU Id-Ulc 


INU. 




OHHa rntin TQ'i'^ PT^ 


p-Vd.1 U.C 


Age (y) 








0.0001 


20-30 


427 


0.32 (0.27-0.38) 


1 




31-40 


987 


0.33 (0.29-0.36) 


1.03 (0.81-1.32) 




41-50 


222 


0.46 (0.37-0.56) 


1.81 (1.3-2.5) 




Body mass index (l^m^) 








0.001 


<25 


915 


0.31 (0.27-0.35) 


1 




>25 


721 


0.38 (0.34-0.43) 


1.40 (1.14-1.71) 




No. of pregnancy 








0.0001 


1 


199 


0.26 (0.19-0.34) 


1 




2 


674 


0.31 (0.27-0.36) 


1.32 (0.92-1.88) 




3+ 


763 


0.39 (0.35-0.44) 


1.84 (1.3-2.6) 




No. of children delivered 








0.0001 


1 


270 


0.27 (0.21-0.34) 


1 




2 


895 


0.32 (0.29-0.36) 


1.27 (0.94-1.71) 




3+ 


471 


0.42 (0.36-0.48) 


1.90 (1.37-2.62) 





CI, confidence interval. 
'';Chi-square test. 



Table 3. Correlation of nocturia with other urinary symptoms and disorders 


Variable 


Total no. 


Nocturia (+), n (%) 


Nocturia (-), n (%) 


Odds ratio (95% CI) 


p-value" 


Urge Incontinence 


206 


140 (68.0) 


66 (32.0) 


0.20 (0.14-0.27) 


0.0001 


Frequency 


300 


220 (73.3) 


80 (26.7) 


1.16 (0.90-1.51) 


0.0001 


Urgency 


355 


261 (73.5) 


94 (26.5) 


1.08 (0.84-1.37) 


0.0001 


Overactive bladder 


336 


256 (76.2) 


80 (23.8) 


10.15 (7.60-12.4) 


0.0001 



CI, confidence interval. 
^: Chi-square test. 



Table 4. Multivariate analysis to determine the significant 
predictive factors for nocturia 



Variable 


OR 


95% CI 


p-value 


Age 


1.02 


1,00-1.04 


0.03 


Body mass index 


0.99 


0.96-1.02 


0.68 


No. of children delivered 


1.11 


0.91-1.35 


0.28 


No. of pregnancy 


1.18 


1.03-1.35 


0.01 


Childhood NE 


3.75 


2.55-5.52 


0.0001 



OR, odds ratio; CI, confidence interval; NE, nocturnal enuresis. 



turia in wfomen (Table 4). 
DISCUSSION 

To the best of our knowledge, this is the first pop- 
ulation-based prevalence study using the 2002 ICS defi- 
nitions that analyzed nocturia prevalence and associated 
risk factors among Turkish women. Although the esti- 
mated prevalence of nocturia varies markedly from study 
to study, nocturia is one of the most common symptoms in 
women. According to the current study, the prevalence rate 
of nocturia was 34.7% in reproductive-aged women. 
The prevalence rate in the present study may seem lower 



than the rate in the literature because of the difference in 
age groups. For example, a Dutch population study, which 
included participants aged > 18 years old, showed that 
54% of women voided once or more at night [6] . Data from 
1,247 women from Austria demonstrated that 55% of the 
women had nocturia [7]. Similarly, a population-based 
study of 1,134 women (aged 20-95 years) from Singapore 
showed that the prevalence rate of nocturia was 58% [8]. 
In the aforementioned studies, the researchers obtained 
prevalence rates when nocturia was defined as voiding at 
least once nightly. However, in contrast with the current 
study, all age groups were included in these studies. 

The rate in the present study may seem to be higher than 
the rate in the literature because of differences in the defi- 
nition used. Despite the definition of ICS, some other pre- 
vious studies were performed that defined nocturia as two 
or more voids per night. In these studies, the prevalence 
of nocturia varied from approximately 10% to 30% [7,9,10]. 

The present study demonstrated that the prevalence of 
nocturia increased with age. This finding was supported by 
the literature [6-10]. Several mechanisms may contribute 
to the increase in nocturia with aging. Due to the age-re- 
lated changes, nocturnal polyuria, which is an over- 
production of urine at night without an increase in the nor- 
mal 24-hour urination, may be considered to be one of the 



Korean J Urol 2014;55:405-410 



408 



Sarici et al 



causes of nocturia [1]. Secondly, Kim et al. [11] reported 
that decreased nocturnal bladder capacity is another cause 
of female nocturia. Moreover, they indicated that noctur- 
nal polyuria is the major cause of nocturia in aged women. 

The current study confirmed the association between 
nocturia and BMI. Although nocturia occurred more fre- 
quently in women with higher BMI, BMI was not a sig- 
nificant risk factor for the presence of nocturia in women. 
Nocturia occurred more frequently in women with higher 
BMI. Hsieh et al. [12] demonstrated that the prevalence of 
nocturia increased significantly with BMI. Additionally, in 
the BACH Survey, nocturia was associated with increasing 
BMI [10]. Recently, results from the FINNO study, which 
investigated the impact of obesity on urinary storage symp- 
toms, showed that obesity was associated with nocturia in 
women [13]. However, data of 1,005 women from Korea 
showed that BMI was not associated with an increased like- 
lihood of nocturia in women [14]. 

The researchers of the current study found that the prev- 
alence of nocturia increased with the number of pregnan- 
cies and the number of children delivered. The number of 
pregnancies was a significant risk factor for the presence 
of nocturia in women. Choo et al. [14] reported that the like- 
lihood of at least one nighttime void was related to the num- 
ber of deliveries. Tikkinen et al demonstrated that parity 
was associated with an increased risk of nocturia [15]. 
Furthermore, a study performed in Chinese women re- 
ported that parity > 2 was a risk factor for nocturia as well 
as other storage symptoms [16]. 

Another result of the present study was that nocturia oc- 
curred more frequently in women with a history of NE. 
Until now, few studies have been performed on the associa- 
tion between enuresis and nocturia. Some prior studies 
demonstrated the link between childhood urinary symp- 
toms and adult overactive bladder symptoms [17,18]. In 
particular, Fitzgerald et al. [19] indicated that childhood 
urinary symptoms were independently associated with 
adult LUTS, and frequent nocturia in childhood was 
strongly associated with adult nocturia. Although the 
study was performed on a small number of subjects, the re- 
lationship between childhood NE and adult nocturia was 
first demonstrated by Montaldo et al. [20] . In their study, 
64% of women were affected by enuresis in childhood. The 
current study with a larger number of subjects confirmed 
this finding. In contrast, Yazici et al. [21] found that there 
was no relation between young adulthood nocturia and 
childhood NE, but they found that as the nocturia fre- 
quency increased, the rate of childhood NE also increased. 
As a result, the researchers proposed that childhood NE 
could be evaluated as a risk factor for adult nocturia. 
Additionally, the researchers suggested that the early 
treatment of NE might affect the development of nocturia. 
This issue should be investigated in further prospective 
studies. The present study also determined that 76.2% of 
women with overactive bladder reported nocturia, which 
was a natural situation as a result of the ICS definition [1]. 

Four major pathophysiologic mechanisms of nocturia 



have been defined: 24-hour polyuria, nocturnal polyuria, 
reduced bladder capacity, and sleep disorders [22] . It is also 
suggested that aging and a higher number of pregnancies 
or births could cause a decrease in functional bladder 
capacity. These factors also induce urogenital prolapse, 
which causes a reduction in the anatomic and functional 
capacity of the bladder. The increasing prevalence of over- 
active bladder and voiding dysfunctions with age also caus- 
es nocturia. Additionally, we suggest that bladder aging 
could be considered a reason for nocturia. 

The current study was strengthened by the number of 
subjects and by the use of the ICS definitions. Although 
without clinical verification, comorbid conditions and med- 
ications that could impact bladder function were excluded 
from the study on the basis of participant reports. This ex- 
clusion benefited the study's ability to determine risk 
factors. Moreover, as was mentioned earlier, this was the 
first population-based study from Turkey. However, this 
study had some limitations. First, epidemiologic studies 
are generally based on self-reports and methodological dif- 
ferences and differentiation of the definition have sig- 
nificant impacts on the results. Second, the data were col- 
lected and evaluated according to the description of the 
women; thus, socioeconomic and educational differences 
were not evaluated in this survey. Third, the researchers 
did not analyze the effect of nocturia on quality of life. 
Additionally, only reproductive- aged women were in- 
cluded in the study. Finally, the subjects were all Turkish 
natives, and thus, racial and cultural differences might 
have affected the results. 

CONCLUSIONS 

Although the prevalence of nocturia was higher with in- 
creasing age, younger adults were also affected. As con- 
sequences of nocturia, sleep disorders, mood disturbances, 
reduced quality of life, and distractibility could be seen in 
young adults. Therefore, nocturia should be queried about 
and should be treated if necessary. 
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Appendix 



1) Please write in your date of birth: / / 

2) Length: 

3) Weight: 

4) Do you have a disease? (such as diabetes melhtus, hypertension, cardiovascular diseases etc): 

Yes ... No .... 
If yes, please define: 

5) Do you use any drug? 

Yes .... No .... 

If yes, please define: 

6) Number of pregnancy: 

7) Number of children delivered: 

8) Are you pregnant at the moment? Yes .... No .... 

9) When is your last delivery date? ..../..../ 

10) Do you have nocturnal enuresis history? 

*Yes.... *No.... 
Please answer the following questions, thinking about how you have been, on average, over the PAST FOUR WEEKS. 

11) How many times do you go to urinate in a day? 

* 1-6 times .... * 7-8 times .... * 9-10 times .... 

* 11-12 times .... * > 13 times .... 

12) Do you have a sudden, compelling urge to urinate? 

* Yes .... * No .... 

13) Do you have urine leakage before you can get to the toilet? 

* Never .... * Rarely .... * Sometimes .... * Several times .... * All the time .... 

14) Do you leak urine when you have a sudden feeling of urination? 

* Never .... * Rarely .... * Sometimes .... * Several times .... * All the time .... 

15) How often do you wake up at night to void? 

* Never .... * 1 time .... 

* 2 times .... * 3 or more times .... 
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